Homocysteine and folate deficiency sensitize oligodendrocytes to the cell death-promoting effects of a presenilin-1 mutation and amyloid beta-peptide.
Although damage to white matter occurs in the brains of patients with Alzheimer's disease (AD), the underlying mechanisms are unknown. Recent findings suggest that individuals with elevated levels of homocysteine are at increased risk of AD. Here we show that oligodendrocytes from mice expressing a mutant form of presenilin-1 (PS1) that causes familial AD exhibit increased sensitivity to death induced by homocysteine compared to oligodendrocytes from wild-type control mice. Homocysteine also sensitized oligodendrocytes to the cytotoxicity of amyloid beta-peptide. Folate deficiency, which is known to result in elevated levels of homocysteine in vivo, also sensitized oligodendrocytes to the cell-death-promoting actions of mutant PS1 and amyloid beta-peptide. Inhibitors of poly (ADP-ribose) polymerase and p53 protected oligodendrocytes against cell death induced by homocysteine and amyloid beta-peptide, consistent with a role for a DNA-damage response in the cell death process. These findings demonstrate an adverse effect of homocysteine on oligodendrocytes, and suggest roles for homocysteine and folate deficiency in the white matter damage in AD and related neurodegenerative disorders.